Supplementary Schemes

Supplementary Methods
Virtual screening
For generating the 40-conformer NAADP query the input was: "./omega-1.8.1 -in naadp.mol -out naadpmol40.oeb.gz -rms 0.6 -ewindow 10 -maxconfs 40 -maxrot 14".
For generating the conformers of molecules in the ZINC database the commands were:
"./omega-1.8.1 -in omegaentry.smi -out omegaout.oeb.gz -rms 0.6 -ewindow 10 -maxconfs 100", where omegaentry.smi was the zinc database. Although we set the maximum number of conformers to be 100, most compounds would have been represented by less than 100 conformers. For shape comparisons we fed the two OMEGA output files into ROCS (2.1.1) with the commands: "./rocs-2.1.1 -dbase omegaout.oeb.gz -query naadpmol40.oeb.gz -mcquery true -prefix rocsout".
For electrostatic comparisons, in the first EON screen, we entered the command:
"./eon-1.1 -query naadpmol-low.oeb.gz -dbase rocsout_hits_1.oeb.gz -prefix eonout-low -besthits 540". In the second EON screen, we entered the command: "./eon-1.1 -query naadpmol(xx).oeb.gz -dbase rocsout_hits_1.oeb.gz -prefix eonout(xx) -besthits 540", where 'xx' is the conformer of NAADP (01-40) used as ROCS input and the file rocsout_hits_1.oeb.gz is the 500 molecules output from ROCS.
Biological testing with sea urchin egg homogenates.
We dissolved the compounds in either 25% dimethylsufloxide or 25% dimethylformamide to the following concentrations: 6 µM, Nrd-1; 50 µM, Nrd-4, Nrd-13, Ned-2, Ned-24, Ned-4; 10 µM, Ned-15; 13, 25 µM, and 125 µM, Nrd-7 and Nrd-11 were found to be sparingly soluble in either solvent, and were not tested. Initial fluorimetry screening was carried out on a plate reader, reading 384 well plates. Compounds at their maximum soluble concentration in either 25% dimethylformamide or 25% dimethylsulfoxide were added in 2.5 µL aliquots to wells containing the bioassay. As a control, 2.5 µL of vehicle was added to other wells containing the bioassay. When fluorescence in wells to which compound or control solution had been added had peaked and returned to baseline, we added the EC 50 concentration (30-50 nM, depending on the homogenate) for NAADP. Either 2-4 repeats of this procedure were carried out for each compound and its control. After the initial screen, testing was performed with a fluorimeter with 500-µL of homogenate. We added compounds to the bioassay as 2.5 µL aliquots of solution at a series of concentrations to obtain a concentration-response curve. After fluorescence had peaked and returned to baseline, we added an EC 50 concentration to each well. The procedure was replicated 3-6 times for each compound at each concentration.
Preparation of islets and islet cell clusters.
Islets of Langerhans were aseptically isolated by collagenase digestion of the pancreas from 8-10 weeks old male CD1 mice. After hand-selection, clusters of islet cells and single cells were prepared by dispersing islets in a Ca
2+
-free medium and cultured on circular coverslips in RPMI 1640 culture medium containing 10% heat-inactivated fetal calf serum, 100 IU/ml penicillin, 100 µg/ml streptomycin, and 10 mM glucose. The medium used for the isolation of islets, for Ca 2+ imaging experiments and for confocal imaging was a bicarbonate-buffered solution containing (in mM) 120 NaCl, 4.8 KCl, 2.5
CaCl 2 , 1.2 MgCl 2 , and 24 NaHCO 3 , gassed with O 2 -CO 2 (94:6) to maintain pH 7.4 at 37°C and supplemented with 1 mg/ml bovine serum albumen.
Electrophysiological identification of islets
Two criteria were used to identify beta-cells. The capacitance of mouse alpha, delta and beta-cells averages 4.4, 5, and 7.4 pF, respectively. Therefore, only large cells with a capacitance >5 pF were chosen for the present study. The average capacitance was 6.8 ± 0.2 pF (n=21). After verification of the capacitance, a depolarizing protocol was applied to identify the properties of the voltage-dependent Na + current, which is known to be inactivated at resting potential in beta-cells but not in alpha-and delta-cells. Thus, cells
were discarded in which a Na + current could be activated by a small depolarizing pulse from a prolonged holding potential of -70 mV. By contrast, cells were considered to be beta-cells and used if they displayed a Na + current only after a hyperpolarizing pulse to -140 mV.
Characterization of commercial Ned-19 (6)
To check the purity of commercial Ned-19, we ran it on a C-18 reverse phase column (Luna 3 µm C18(2), 150 x 4.6 mm, Phenomenex) at a constant flow rate of 0.75 ml min -1 with ammonium formate (10 mM, pH 6.0) and a gradient of methanol (neat) as follows: 
Synthesis of trans-(6a) and cis-Ned-19 (6b).
3-Chloromethyl-4-methoxybenzaldehyde (53). Anisaldehyde (52, 10.3 ml, 64.5 mmol) and ZnCl 2 (9.3 g, 68.2 mmol) were dissolved in 37% aqueous formaldehyde (26 ml), followed by addition of HCl (30 ml). The reaction mixture was stirred for 90 min at 100 ºC. The reaction mixture was cooled to room temperature, and extracted with Et 2 O (3 x 100 ml). The organic extracts were washed with aqueous NaHCO 3 (3 x 50 ml), brine (100 ml), dried over sodium sulfate, filtered and evaporated. The resulting brown oil was purified by silica-gel column chromatography (hexane:ethylacetate = 4:1), to give 53 (6.8 g, 57 %) as a white solid. 1 H NMR (300MHz, CDCl _ ) δ 9.90 (s, 1 H), 7.92 (d, J=2.1 Hz,
